B-type natriuretic peptide receptor expression and activity are hormonally regulated in rat ovarian cells.
Natriuretic peptides form a family of structurally related peptides known to regulate salt and water homeostasis and to cause vasodilation. Synthesis of atrial (ANP), brain (BNP), and C-type (CNP) natriuretic peptides occurs mainly in the heart and brain and has been identified recently in the female reproductive tract. The expression of ANP and CNP as well as their cognate guanylyl cyclase receptors (NPR-A and NPR-B, respectively) have been detected in the rat ovary. We have shown previously that the expression of the natriuretic peptides and their receptors in the rat ovary appears to be modulated by the estrous cycle. In the present study we have evaluated the expression of the natriuretic peptide system (peptide and receptor) in ovarian cells (granulosa and thecal-interstitial cells) obtained from immature female rats treated with either diethylstilbestrol (DES), an estrogen analog, or equine CG (eCG), a gonadotropin that possesses both LH and FSH activity. Using a whole cell RRA, we found that CNP binding was increased by 2-fold in granulosa cells taken from animals treated with either DES or eCG. Semiquantitative RT-PCR revealed that granulosa cells from DES- or eCG-treated animals have increased levels of NPR-B messenger RNA (mRNA) transcripts, which was in good agreement with the increased binding. The activity of the receptors was assessed by ligand-dependent stimulation of cGMP release. CNP, but not ANP, stimulated the release of cGMP from granulosa cells obtained from DES-treated, but not from eCG-treated, animals. The relative levels of CNP mRNA in granulosa cells were unaltered by either DES or eCG treatment. In contrast, CNP mRNA levels were increased more than 2-fold, but only in theca-interstitial from the eCG-treated animals. Our results indicate that CNP and NPR-B are expressed in the ovary, and their expression is responsive to hormonal treatments. Furthermore, expression of these components of the natriuretic peptide system appears to be compartmentalized, with CNP being derived from the extrafollicular compartment and acting, through NPR-B, on the granulosa cells.